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(Bl)Inta' 
H0 1L 21/8238 
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27/092 
29/423 
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me* 

30 1 



F I 

H0 1L 21/28 
27/08 
29/58 



M3-r(##) 
301S 4M104 
321D 5F048 
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¥j£l3*pl2/|27B (2001. 12. 27) 






(33)«jfc*£&@ 


B* (JP) 
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mm mm 






















(74)ft8!A 


100058479 
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(54) HHB0«ft] W«£B&tf^©®jfc!;& 

(57) 

Hoy- hfe*R2 ot. iioy- 

h»lMI±fcRlt&;ll*:MS i* R (fcfc'U Mfi*V 

x>l) 2 4Sr^tfSiroy-hSffitSrfflx.fcn®M 
I S F^y^^t, *2©y-M6«R20fc, 82 
»y-MM»BI±CR»te)*ifcMS i y R (fcfcU 0 

sy<i) 2 i *$ts%2<D?- hf&mtzmt-tzpm 




-19 



nSMISFET 



pfiMISFET 



1 

fc»*±fcKftb*lfcMS ix R (*1*:U Mte*V^ 
>i) *r*tr*l«>y-HWi:, ^KfcniMlS 

%2<D?-b&mmt, *B*2«>y-n6«±fcB 

tt<btlfcMS i y R (fc«U 0^y<l) 
*>y-h««fc* £tftx.fc pS!/M I S h7>v>**i:, 

*« Tot z t t f 5 

E«tf>¥*<«SBo 

[»** 3 ] m^m i oy- h buem s i x r 

ifcRttfcftffiEMS i x RJ: «9 t>«fit*0>«Sv^«R 

[R*«4] nlMl S Yy>V***m$LiSfr'b%\ 
(Dm^(0%\(0^- hf6»*±Rtf pS!M I S byy 

2 ^iScrtoi 2 <n?- vimm 

ill-, MS i y R (fc«U Mtt^V^r^ft^U 
^^O + ^fea^Stt^&JRTC*, 0^y<l) £12 

BuE^10^«rtcofluf£MS i y Rtr*>y 3v££j££ 
*Tjin©R*rtfcMS i x R (fc«U x>l)£7g 

[R*«5] WEMS i x R«r»jjrt-SXgtt. MESS 
l(OSIW«S iy R±lCv-y 3^R*JgfiSi--5XS 
4\ »*ftaic:J:o"C»tl5*io««rt(OMS i y RSriJ 
I2^y a >Rfc»SS*53»i: *4trc fc + 

[»**6l bnISM S i x RifcflMBMS i x lJ;n 

«tt*ofiv^*«RS:»rt-r5xa«:*e>icfliifccfc 

[Bl**7] nSMi s Yy>i?**tmi$L$iiZ>%\ 

<o««rtw*i«)y-hift»R±atfpaMi sF7> 
MMtattsR 2 o>mwv»m 2 oy- h&*t r 

ill-, MS i x R fef:L, Mn^^V^y-^Rn^rV 
5Xg£. 

«ns»2^R^Ert(D«trEMs i x Rk:****tfc'>y 3 

vSrttaiLT»2 0R«rtlCMS i y R ftf:l, Og 
y<l) fc«MW-SXRi: % 

W*«8l WEMS i y Rtr»*1-5xatt» SftESS 
2^«rtOMS i x R±fc&«R«r#/*1-5xe&, 
»«a^ioTWEAMRS:«rEJB2©««rtOMS i 

fc t + 7 lcE«o^*»36B<oK3t* 



(2) $$f»2 0 0 3 - 2 5 8 1 2 1 

2 

[R**9] x^2-CfcSCtmtt5»*S4X 

ttM3R« 7 fce«<&¥**8B«>«i6#«fc. 
[000 1] 

<7>Kig;fri£, #tCni!M I S h7^X^i pSMIS 

h?v^^*ttf»45y- htmtrfflv^^ttffKB 
[0 0 0 2] 

70 MOSFET<Da*9{blC^oT, y- h 

gtffcR (# gate oxide film #) (y- htttftR 

(# gate insulating film #) ) ©SPRfttfSjgit) P> 
tfO*6. 50nmaW-hft*tt5M 
OSFETm »*1 nmSS<7)iJ?)t»V>y- h& 
{fcRtf&Rirft*. ^IB^-otLt, y- h«R 
t LTfflV^ 5 (# polycrystalline si 
licon #) (E*T, *y^y=>V (# polysilicon 
#) fcl*5*&t>*><5) Offiift (# depletion#) 

asfctf&fts. r<o#y ^y ay©s4ft#ft<it5 

ffiV*fc, ^/^- htififi|(DMO S F E T 

(MISFET) ASftaStLTV^o 

[0003] ta>u ?-bm.mkLximm<D&mz 

y- h«R4>tt*BMfc (# work function #) 
tfnSMI SFETi pSMI SFETtt*L<4 

5 0 *5^yayy-h©i5i:niMi s 

FETi piMI SFETi:-ey-hmttOtt*B8ft«: 
J0 HftWSItmf, L#lMtt«E (# threshol 
d voltage #) *rRjEflsr6Cfc*#«Ki*L<ft 

5 0 o. BvaTottv^Ltv^fntEfrRara 

fcfclCtt, nSMI SFET©y-Ht«|Cttft»Hft 
#4. 6eV^Tv S£L<te4. 3eV«T^ x 
pSMI SFET<oy-h«ffitCttft»BBftiS4. 6e 
VH±, M£L<te4. 9 e Vfil±OWf***Wtft 
5 0 Z<Dltlto x ^-miCnlMISFETtplM 
ISFETtt?H45ft«»fitffl^t 

40 [0 0 0 4] ra7;M W-h^Ptx-Cfl» nl 
MISFETtpSMI SFETi-ey-hflffiSrSJ* 

F E Td5JgfigStlS®««:-&tf^ffi^-^M I S F E 

M^MI SFET («?ij^{fp^) #»jft&Jifif| 
«rt«>y-h«Bt»R©**:»«ttK|fc*U % ^oft 
«misfet MitfpS) ffl^y-h^fiiw 
^RSr^fig-f-So 
[0 0 0 5]ff]ilt nlMISFETOy-Hitt 
50 LX^7-$J*mkV0. pSMI SFET(Dy~h 



3 

[0 0 0 6] L*»Lfc#e>. ^7 = ^AMM©y- 

fc. plMI SFETIJj£®igc»y- ^telgtBlt>:c..;,:f• 
>'^''^8tlcffi;*^^•tL;i:?„ u-v>* h 
Kffl^SWM&SJ&^Ktv P IM I S F E TBj&m® 

ItTa-T^ttfrf— hT'n-fe^-Cli, pfMI SFE 

[0 0 0 7] Sfc. LT, #HFX«K 

£&2&tf#i*:StiR3lCf;L nlMISFETtplM 

?V^Ty->!)t'( K (ff tungsten silicide 
#) Wi^Wfo (ff impurityff) Sr'f ^"VftA (# 
ion implantation #) "f 5 £ ^ 5 &ffifcfflfr-£frX V 
5„ •f-'i^*>. niMI SFETro^V^^^r^-VUiJ- 
-< KKICIi n^^i^fi^jSr'l' t>aAL> p W.M I S F E 

aAi-5rtt?. nSMiSFETroy-Uffiroft* 
li&ipMMI SFET(Dy-hmffi<ott*BI«c£SrS 

[0008] LfrLtefrb, ?y^xf y-vyt'f Kfflt 
4M^*v£AKJ:oT**iM&&i*ATSfc«\ -f*>' 

[0 0 0 9] 

[fttfXttl] 1 3 0 2 1 

[0 0 10] 

H*fFX»2] »B¥8- 1 5 3 804^9 
[0 0 1 1 ] 

HWfcfcK3] #M¥9-24 6 2 0 6fM 
[0 0 12] 

SFETiplMISFETt TZV >|C{t*H##llfc 

I- n SSVp IroWftSr-f *>£A-r 5 r i: Id J; 9 s 
nlMI SFETiplMI S F E T t Xf- YW&<T> 

b, 4*y&\y*-viz£.<ixv-himm&<oiMm 

[0 0 13] ±Btt*0>*Hfc#LTfc3il 
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4 

[0 0 14] 

[^s^»*i-5fc»co^i9:] **9i£fii&¥*tt£a 

li, *i©y-M6*Rt. *E* l oy- H6SW± 
CKttbftfcMS i x K (fcfc'U Mtt^^xVK. 
tf^ey 77 ! y<D'PfrbM&.&thtz&m7cm, x>l) Sr 
^tffgiroy-hmifit, SrffixfcnMMI S Yy's's 

10 *±fcttttfe;h,fcMS i y « (fc£U 0^y<l) 

[0015] *&mcmz*m#$im0>mmi}&ti.* a 

SMI S Yyy**9i>m&ZfrZ>'%XV>W$.fo<r>'%\ 

Kz%2<nm®ft(DWi2<»>f-Ymmnz, ms i y 

R (fcfc'U Mtt*y^yi'Jlfft!l3 r 7 s y©W>f) 
S«l*4xfc&JR5c*» 0Sy<l) £J&fiRT3XSi, 
ftlES8iro®*£l*jromfEMS i y RSr^y = vtRfSS 
20 ii-T»iroffi«rttCMS i x R (fcfc'U x>l) £Jg 

[0 0 16] **HfcttS¥tt*SB08at*tfei*. n 
SMI S H7>-^^^^fig$^.5lSlW®«rtOBl 
<D7*-h«6gtR±SVpSMI S h7^^^MS 
4l6JH2 0«*rtW»2«)y-Mftlill±K. MS i x 
K (fcfc'U Mli*>y*x:/&tf*y yr><o<pA>ib 

8 2 mem s i x £ tifc y = > & 

ttttSLrm2<D^%|^ICMS iy K (fcfc'U 0Sy< 
.?<? 1) SrJgfig-tSXSt, ^fflx-fcrtSr^ir-TS,, 
[0 0 17] 

[00 18] (Jtftjgttl) Hi (a) ~|6 (k) 
I4> *«?^(OBlC0||JS^ffild^.5MI SFET (MI 
Sh7^7>?) <Di!iiiIS«r^tfc»fBlgir-*)5„ * 
HJfeJgffitt, (» damascene ff) 

y-hftfl5«rfflV>-CMI SFET«rflsKi-*fc«>-Cfc 

« [o o i 9] st, m i (a) \c7jk-rx. 7ic. 

£S lOW^ffiffl^lC. STI^{ff^?r 

m^XX+tom (ff lg^ii = isolation ff) 

WiStLr, man. n$ 6 nmgffioy- 

(y-hif6«tR) 1 2, mUl 5 0nmSSO^y ->y 
^>Rl 3S.05J1 £ 5 0 nrngftrov-y ayt^Rl 4 
a» 6 ft SSMi (ff stack ff) c 
VDtx«, U y/77-f — SfffSt/R I Et£ffi£rfflV*T 

50 >">3Vt£«:* (ff diffusion layer «) g%15 



5 

mSJt^y-hfilJ^ (# side wall #) 116^, 

[0020] hi (b) k^-tj;?^ ^a-va 

*JWK (# salicide #) T'n-tr^gEffi 

^ i: LT, y— * - KM^W:J?S4 0nml 
BttDisDlM K (# silicide #) m («itf=i/</U 
his*)*™ KS) 18^rM«o CKDWK y-* • K 

§!«*fcfc:H:#y ^Ttbt 1 x 1 0 15 / cm 2 6* 

[0021] we, 02(c) k^-t «t 5 Jimiftift 

HSI (# interlayer insulating film #) 1 9 t L 
£ 0 S^K, C^v-y aVlMbltSrCMPSflHCtoT 

nam 6<D±.ftz&mzi2:z> 0 
[0022]*^ (d) \z7j<-t£o\^ mfL&m 

v^stfffcfflv^T, ^-y-h-efc** y^y =i>^ 

[0 0 2 3] fcfc, 0 3 (e) K^-fct 5 #88S?<0 
>x^8l|:j;ot^5-y-h ttfcK 1 2 £ f&ifc-f 

Kffl£ % y-MMMl2 0Sr»*1-5. y-M6WJt2 
o^tt, «itf 5/ y 3 yi« i o tJMiftt 5 1 1 tft 

<n*sv* >mm<n&m z^m?? *v \z «t o -c $ & ic 

ttftLfc«ttK«r. y-hiteSK2 0 t L-Cffl^Tfc<fc 
V\ *S>fc. glT^iE-<5J:5lC, ii5$fm{*« (# hi 
gh dielectricconstant film #) Sr^— ht&l&%& 2 0 

[0 0 24] y-M6&K2 0JCfflV^il5Kfl:ft:KlC 

*ASMtBltiU «x.tf, HfCl 4 t NH3 Srffl^fcC 
VDft, fi^Hf^SrfflV^CVDft, *l*fi^ 

£/8Wc*/<y * y >^&£ffl^T/N:7^^gfl:Jgi£ 
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6 

/n 7 = * AaMfcBW>»WSff < ft £ icoftx , Ift JMttf 

y*y v^ife-ejgfifei-aa^fi, 

'>^/N7^^Attt(Dtf(7)x^/U^-S : 1 0 0 e 
V«T, S*t<H5 0 e VEkTlC-thZh&miLL 
\*\ *'<y*fo*<n^*/\'*?—tim<t£ : Z>\Z.r>flX^ is 

[0 0 2 5] fcfc, 03 (f) fc*1-J:5fc, 

>§i (wd) 2 1 ^i®l:Mt6o z<o*>?*Ty 

^^iXfc^y^^r-^ffiT-Oai^/U^— £ 1 0 0 e 
VJSJLT, I*L<lj;50e r t L 

/u^-jd-f T*^y- h*6^K2 0-^Vi/ 

[0 0 2 6] fcK, 04 (g) ±0\Z. % Xs<y* 

9>/S, CVDife*VM±»*ifc«:/B^T, 

2 2^®i:Mt?) 0 *>y =>>m2 2(Dmm*±. 

yh. i/y^yi2 2<DjgJ?f*, »3*-rSJ:5 4aSi::J: 
9, 3 0nmg«aTtt5wt^I*U\ 9 
V^ryl2 1 O^figxa^b v- y =* 2 2(0ffM 

*>y 3^12 2 t^ratcieiiidsfiFS'tsi:, «ovyt 

>fx — isay (# silicidation #) XS^CioV^r^ 

[0 0 2 7] fclC, 04 (h) <OXS^»ft-T5 0 ft 

04 (h) A>f>»t, HO|6id*oTfettlttnaMI S 
FETM®«, *fiOJipS!MI SFETMI«tt 
5 (ElftoHbRtR) o yy^77^»S 
^^fflVN-C, P aMISFET«8©Wj|ptt^ 
* h 2 3^^-^Sr^-r5 0 
^ [0 0 2 8] »cic: % 05 (i) tc^-fJ:9tc, h 
23^^^tU Io^y^ryl2Ux. 7 fv 
^hy^-tU, '>ynyl22(DK7'fx 2 /f> 
?$:i7 0ZtX\ plMI SFET^a^v-y =iyj®2 

[0 0 2 9] ft^, 0 5 ( j ) IdTF-f J: 5 tc, i/^ h 

5^ s»jftif(cffi^nftv>-ci-tf 0 ^-co^ v mx.&'&mii* 
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5 o ox;- 6 o oratf^as-ettteasrfifpo - 

<&3R«yifcJ:!K niMISFETW^y^rV 

1M KR (WSi x I) 2 4A5»«*h5. 
[0 0 3 0] ±KJR«!!31«cJ:oT»tiKSixS^^^^ 
^y+-f KR2 4©R»jW-ftfafc, RJCAIiio 

t^y^r^y^ KR2 4*«d#n-cL* 5*3* 

n^$>5o LfctfoT, *^*7^>yiM KR2 4 
<0«fftf* IIL<ii20nm^T, ±9fl*L<f±l 
0 nrnKTittaJ: 5fc* ?y^fyi2ii5/!)3 
vR2 2tf>RJ¥£R£LT*5< :i#i*U\ 
[0 0 3 1 ] *fc % SR«kaiCj3V^TKrt?Uft^ofc** 

=*VR2 2as#frt-54§£-ta*, 

5fcUTtJ:v^U *VH±, J: 5 

O-yy 3>R2 2Sr»Lr*3V^Tt«tV> 0 

* r *7^>yiM' KR2 4 ^^r> 

^2 iftt;vy ^yi2 2 tottiis^^i^rBi 
[0 0 3 2] ^y^ry^yt^f KR (ws i 

x R) 2 4fCiott^y U ^ V(O^Jt (# compositio 
n ratio #) (*>y a VJK^»0>Jfc*) fi, 
f^DW KR2 4\c*srtZ>*isyxT>(Dm&tt 

6r<t (x^2) #a*w\ 

[0 0 3 3] SciC, 06 (k) iCTF-Tct 51-. ^V^* 

i>r£®t;Hf«-f 5* ttv*x, ^y^fyg2i, * 
y^fyi/yt^ KR2 4&tf*^:*T-vR2 5 ^ 

- hmmfotatfyyxT^^y-y-j KR2 4&tf*y 
^ryg2 5^ piMiSFETg*i:iwy^ 
TyJB2 iRt) 5 ^y/^ryS[2 5^ *tt*ixs»5i 

[0 0 3 4] JL^±Oj:5(-UT. nSMISFETT'fi 

y-hnsosTi (y-Kte^R2ojc^-r5ge^) 
^^y^fy-yyt^ Kl2 4-efc^ p |misf 
ETTOy-hlffi^tTl (y-hlft»R2 0fc*i- 
#?yWyi2 1-C*>5ffi1§8! (# comp 
leraentary #) MI SFET (CM I SFET) 

[0 0 3 5] 0 711 WS i x R (SlMiWS i y R) 
CiSttSxa (*V*tty«) tft*BB*«>n«S:*Lfc 

i§l-efe5o Hfc^-r «fc 5 fc, x = o^ -rtet>h9 

^?X7->m (WR) (OS^lCtt, {±*|§&te4. 7- 
4. 9 e VgSt'fcSo tt*H*tf««:ttoTV*5*> 



5) #H 2003-258121 

8 

H Snfflifffiilj (# crystal orientation face #) 

[0 0 3 6] 9>9*?W)<M KR (WS i x R) 

R^fcJtS^^^x^fifiRttAD tffiv^^ -ffr 
^x>ioa^:il ^y^fy-yyt^K«wtt 

4. 6 e VU&SkTkt£Z> 0 +X*\zm^1t£o\Z s n §9 
MISFET(^y-h»tt»lW4. 6eVWT 
10 (c-*-5it*sa*L^. LfctfoT* x>Ut^Cd: 
T?, nMM I S FET^y- hmffil-iiL^c^^^^x 

>->yiM KR*s»btta. -yy^y^M^ 
*v^^v©ftrtjt<o2«8iJ:-e*>s»^ -r&^*> 

'>!lf>fKi©tt*l!WtiM. 6eVSgJ^Tt45o 
Lf:^ot > x^2ir-TSC^T% niMI SFETO 

[0037] 4*5, ±aLfc3a6«a-ctt, psmis 

2i*rJBv*fc#, ^y^fyg2ioftt)^:^y^ 

*x^yiM kr (ws i y R) ^r^v>^>- ttprtrc 

pSMI SFET<oy-ha«<Oft*BB*tt4. 6eV 

El±tci-5r fc#a*U* 0 H7*»bt>^6J:5^ y 
<l^-r^CtT\ 4. 6 e V&«^±Ott*g|&£^ 

•rs, psmi sFET(oy-ha«i:ai:t^y^ 
ryyy d-j KRaM»e>ix6. i^ot, p imis 

J0 F E T©^ — hUSilCH ^^xVR (y = 0 td^t 
J£0 ^V^T^y iNf KR (0<y< ll^^t 

[0 0 3 8] £Lb&J:5fc: % J:*ttf, ni 

MI SFETMplMI SFET*ft^ft,<£>y- 

m(D{±&m%tzmmi\:-rz>^t\z£t). h^misfe 

Tt plM I S FET**i*iX<OL*V^tt«ffS:)ajEfc 

[0 0 3 9] *Hlg^«itc < tn«, y-MMMt 
±(C^Vi/X7 i >R^^L^^lC^^^>/^x^R?r 

^y^-yfy ^»«>*f«*» 4 if less $ ti 5 - t & ti 
i\ 5i^y^ry-yy kr*k: 

(^tyaA^-^te5:H^^o Lfc#o 

"C> y~hiffe^R^ft«ttlC«tLfcMI SFET^S 

[0 0 4 0] Sfc, ^y^fyit y-h*6H:R (« 
ioy aviMbR (s io 2 R) ^>y^ySiftl 

(# silicon oxinitride film #) (Si ON 
50 R) ) *«cfe»UiV**:fc, ;^>&ty-HftiR 
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(Dimm^mtitcM isfet zb#*mtb 

[0 0 4 1 ] fcib\ _h^Lfc0 6 (k) (DlSt«t 

> fx t y<Dm^T ;u ^ ~ * A ^ £/B v t> £ t \ 
[0 0 4 2] 06 (k) (DTM^^X. 

[0 0 4 3] 05 (j) (OlStCjo^THft^T* 

me (k) ^xgic&^T^^rvi^ 

m<»*s x ) ^IS2 2 y^f>i2 5 

* vK^^f - * v^b^^flSl«it^ h ft 5 / < y r * * 

/^^fMtfi^^^y^xr>^2 5^^L, ^<7> 
&lc&*!iJI£fT ot^JO^ y n >1 2 2 £ > t £ 

[0 0 4 4] £<bK, ±^Lfc^^ffiT*H pSMI 
SFETcoy-hmfli^gTl^^V^^T-^2 1 t 
U niMI SFET^y-hSMTI^^y^ 
f>">!lt^ KK2 4 £ Lfcri*, plMISFET^ 

-bmmnwcTmzTrvyrymt u niM i sfe 
Toy- MSotTi^y/fy^yt^ KRt l 

*x»g2 i^ft^otc^yyx^^ffivN^r t-e, 

*y ^r^cy *>f KK£ov*xt>, 0 7<b|!ij#S 
*>»te*:*+r iA><b, nSMISF 
EW- hSii:o^tliMo Si x I(x>i, J; 
93* L< fix £2) pSMISFETOy-hl 
JiKo^TfiMo Siyl (0^y < 1) fcjgffl-f-Sr 

[0045] (mmmm2) ms u> -hio (n 
[0046] *i\ 118 (a) k^xo^ m*#m 

10 0±|C, v-y aVUfcBtl 0 2Sr»rt-*-5. JKv> 
'>y 0 2±l£, 0 

[0 0 4 7] B8 (b) ZtSAis 

»3>Rl0 3S:»*ftxyfyyu (# isotropic 
etching #) , ^5-y-h«SSr«*r-5. *^ 
nSMI S h7V^**#*l«SjftaflWc (nMO 

$mm \atA s + >< *>&-f *>-&au p smis 

(pMOSfS) laiB 
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-ttfc46tt«Ji (# diffusion layer #) 1 0 5 

[0 0 4 8] 08 (c) K^-fJ; v-yny 

gftJBI 1 0 6 Rt/ > y n 1 0 7 £±® t^it«1- 

(MS±l-atRWJCv/y ri^SftKl 0 6Rtf^y nygfc 
fcBll0 7«r«-t\ nMOS»HPNt 

70 yHtyaAU pMOsWiciiBNtyWt 
:^iaot, y-* • Kwy«*o-»i:ft5ttft 

11 0 8 SrJgfig-rfco 

[0 04 9]*^ B9 (d) tC^-r<t9^, Jifflffeft 
Ml 0 9££ffilci£iai-£o fc¥»«»ttflF* 

(# chemical mechanical polishing #) (CM 

p) fc£oTJim»fc«io9fc¥afcu MM^y 

[0 0 5 0] 0 9 (e) ^^-TJ:5IC N £felr> 

20 y3yBi03SR*u $ bfcs/y n vHMtRi 0 2 
5 o v^y =>vSfil 0 0fttf*>y 

[0 0 5 1] 09(f) IC^-T <t 5 ^7 X-r 

Hafcjfe^iO, *©IE»IC, y-MftJRBIllOfcL 
TSfV^>y (# silicon oxinitride fil 

m#) Sr^-TSo 

[0 0 5 2] 010 (g) ^-Tct CVD 

ifcKcfc'K i®i:^y^fyv/yt>f Kffi (ws i x 
K) 1 1 l£*«i-^o V-*#* t LTfi, «*tf, 
^ W(CO) 6 WSi H 4 ^rfflV^^) 0 SbtC, CMPjfe 

JlfRRl 0 9^*a5Sr«Hl**S. 
[00 5 3] fttC, 01 0 (h) »C^i"J;5t-, &Jg§l 

at^y^fyi (wi) 1 1 2*±m\mm-t 
5 0 PMOSlWo^y^fySin 

[00 5 4] 010 ( i ) ic^-r J: ^ (C, ^Jxli 

6 0 o^SSo^S^tr^o 

^rvv'yf^ KKl 1 1 *P<ds i i^y^fyl 

^ 1 1 2m\cmm£tiz 0 %<om%k s pMosgitm 

nMOS«*©»^7^yt^ KKl 1 1 ±9 t> 

s i g^fi^^y^fyi/yw k«i i ztm& 
*ti5 0 »ofc?y^ryIl 1 2Srl»*+ 

010 (i) 0 tem&m§bti% 0 

[0 0 5 5] ZCDXolCLX, nMOS by>i/X?(b 

Y~ hmffitcfitt»W^tt*g||S:^{Sv^ y^fy> 
yt>f kri 1 itfflt\ pMosh^y^^^ 

^KBl 1 3£fflWcCMOS Fyy^^^lS:^: 
5<9 dS-C^So 



11 

[0 0 5 6] Hi 0 (i) ^llg^M^i^S 

fctf>(c, hi H:*ti5ftMl s^rt^'>^WTo 
J;5l;iLT««Lfc. £1\ *^i««2 0 1«rtL 
fc*»»S/ 2 0 0±IC, y~h*feff:R2 0 2 
tt^T, y-h«6»Bl2 0 2±^ *>-y 
^fy->yf>f KR2 0 3 (ff£ 1 0 nm) *RU $ 
IbfC^y^x^S'lJiM KBI 2 0 3 JblC^yy^xV 
12 04 (J¥£4 0nm) 8^T. *>-y 

^fyv'Dt^ KR2 0 3R^>'^fyl2 04$r 

/^-=v^ury-h«««:»rt'rs. mm 
#B«+-e4 5 0-6 0 orofflftiSffl-eiRiQ.asrff 

^S^^#H^*-e4 5 0 < C^fR«ia«rfi i 5o ^<ox 

sit 

[00 5 7] B12I4, r^J: 5fcLTfERLfcM I S 
* * ^ > 9 <0 C - V »tt^W^3fe**^ L fc t> (7) -efc 
6 0 »tt (a) , (b) % (c) (d) f* N ^*V? 

^11^^4 5 0^ 5 0 Or. 5 5 0W6 0 

R2 0 3&U^>y*xyR2 0 4(0«Ji«J6S:*-r5 

£JI«j££:f 1"5M I S*^/^>*lcov^t>SO££fT 
of:. 

[0058] 4 5 o^x-ffrMmzfr^tzmm 

m&ZG1rZM\ S*vs<i/9<DC-VVfm*s 9V>f 
^ryv/yf>f KR^*Ji«it«:#-t-SM I S 

fesaflttssoo'C* 5 5 otW6 o ot:i:»i!ni-rs 

lwLfc^oTC-V»ttfl**|Rl^i/7 hU 6 00t 

KRty-h«&JgRiO#® (# interface 

[0 0 5 9] fc*5, *HHfiJglitCi3V>Tt>, 9^7*7* 
fsWJ m (WS i x RgclMiWS i y R) Kfctt 

FET(o^>-^^ryi/y -^^r kr (ws i x R) -e 

li, x>ia*L<ttx^2tftSJ:5lc-rs. 

^^f^yt^ KR (W S i x R) 1 1 HC 
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Ol^Ttt, x > 1 g£ L< fix ^ 2 ifc5«fc 9tC"f £o 
tit. plMI SFEW^f^yf>f KR 
(WSiy R) m y < 1 £#5<fc9K1-5, -ftet> 

^^f^D i^-r kr (wsi y R) i i 3K 

o^ttt, y < 1 fc Hi lfttf 
Hi 2t?*Lfcfe*^6t>to^5J:5^ ft«aaa« 
tcioTH^^^x^^y^^ KRl 1 ltffcftWK: 
*>^^^R^SERStbS»^t*>5. Lfc#oT, 
pSmi SFETULo^-Ctt, ^y^r>'>yt>f K 
JO m (WS i y R. 0<y < 1) 11 Z<n{Xt>*)K9>? 

xf>i (wr, v = o\zMfc) tm^zztwtmv 
[0060] u±<o&i\^ *mmMm\z£titf s ng 

MI SFETMplMI SFET^tl^tl^y- 

Sott*BB***Rft-r5Ci:^J:0, nlM I S FE 
TiplMI S FET-t^-Pn<OLtV^«a*:iijE{k 

[oo6i] *nit«ie^j:*Lff, y-na»R 

iil^y^^fyv/yf^ KR«:»J*L*:»^K^^^ 

^ xr^>y KR*»*Lftv^fc*, y- hjte^Ro 

r^yt>f KR*l^l«*Sr>f*>aLX-t'S^t*ft 
^fcfc, Mft»Rlc>f*^ffiAy^-^Jnt)5C 
ifcftir*. l^ot, Mft«Ro«Rtt^«ixfc 
MI SFET*fp»1-5wi:35S^rffii:4*o 

[0 0 6 2] *Hlfi»<|-CH:, ^y^r^y 

t>f K«lll©y-^ GfcRffltf*) atw 

(co) 6 s i H 4 *rfflv^fc#, W0>y-*#*fc 
ttWF6*^iiwci6^ s i<^y-7^^i:ij:s i 

H 2 C 1 2 , S i C 1 4 *V>f4S i F 4 4rfflV*5*fct> 
[0 0 6 3] *^^(C^V>T, 9 

*s9iM kri i l+icy > (p) *v*ttt* <a s ) 

V\> As«r&*fS-frS»&fc:MU P(Dy-^^i:LT 
P)x.tfAsH 3 Srfflv^ntf«tV\ 9>?x : r>is\) f*>f 
KR^P^As^^ttSr^i-frSwttf, **6ft 
40 irttltv^iv^y^fv^y t'f KRJ: 9 ttt¥ 

[0 0 6 4] ^yt, *3t*»»t?tt, fyfxTyist) 
t>f Kiint?^fy« (^JSR) 112^ 
JS*^5J:9lwLfc^, ^y^rygl l 2 0ftfc>9 
l-Pt. Pd, NU Co.W.Mo, Sb ^t^B i <D 

[0 0 6 5] $?>tC % *3Hfe««"Ctt, nSMISFE 
Toy- vy^^^vy*^ KRl 1 1 Srffl 

5^ V^, piMISFET(Oy-hSgWy^f^>y 



(8) 
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mi i i<Dttt>*)\c*v yx^yiM k 

C^^Tfg-CfcSo Motf>y-;*#*tctt:, Mo (C 

O) 6 , Mo F 6 SVM*Mo C 1 6 - <t # *JbE 

XfoZ> 0 S \<nV-*jS*\Z.&^ S i H 4 , S i H 2 C 
1 2 > SiCl 4 ^^SiF 4 ^l/^:<l:Jm^ 

hz>o £fc, ^y/ry-yyt^ KBlKo^-ck, ®7 w 

I SFET^y-hSljgKoV^-CteMoS i x i (x> 
1, <fc«9g£ L<ttx£ 2) £, plMI SFETOy 
- hm&Ko^TliMo Siyi (O^y < 1) 

[0 0 6 6] ^_L, ^P^^mS^ffi^^B^Lfc^, * 

%*&$&Lte\,^®ft\c&\,^xm*&MLxmmi-zz 

[0 0 6 7] 

[mmvfa^tmm 30 
i®i] ^m(nmi<ommmm^m^^m^mm(om 
mxm\^\,*xz<D-&z^Ltz%fm®xhz> 0 
i®2] ^m(Dmi<o^mmm^^^m^mm<Dm 

1® 3] *%w<n%i<nmmrm\cmz¥mfrmm<DM 

1® 4) *%W(D%i<Dmmrm\cmz*mfrm&<Dm 
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ims] *%m<D%i<DnmMm\z&z*mftmw<om 
[He] ^m<om\(D%mr^\z%^^mm.<om 

[17] WSixI (<&^teWS i y ^) iCibMf^xfil 

0£vM*yfit) b&&m&<Dm&Z*Ltz®xhZ> 0 
[118] *^^^m2cO^JS^I^^^tt:^g(DK 
igXS^o^T^O-fflSSr^Lfc»r®|gl-efe5o 

1® 9} *%w<D%2<D%Mtem^&z*mftmm<Dm 

lino] *%w<D%2<D%mBmt&z*m&mm<D 
mmxm^"xz<D~&z^Ltz\srm®xhz> 0 

[Hi 1] *^^^2(oHffiM^0, &&h<o$j 

[012] HI 1 \Z7jkLtz£ ?tm&ZG-t?>M I 
[f?^<Difc^] 

1 0, 1 0 0, 2 0 0 >!> ^Vgfi 
11, 10 1, 2 0 1 
1 2, 2 0, 1 1 0, 2 0 
13,10 3-Ml'>!l 

14,1 0 6 -iyy =*>mitm 
1 5-x^^fyv/3>Mi^ 
1 

1 7 - y-* • KW^telWl 

1 KB 

1 9, 1 09 -mffi&mm 

2 1, 2 5, 1 1 2, 2 04-^y^T>I 

2 2— >y 

2 3-U^* h 

24, 111, 1 1 3, 2 0 3'^y^f^llf'f 
K* 

1 0 2, 1 0 7 - ixy ^> 
1 0 5, 1 0 8- -teWtfS 



l®e] 



1 1] 



M 



24 25 



21 25 16 





nfiMISFET 



pSMISFET 
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W2 0 0 3- 2 5 8 1 2 1 




NMOS 



PMOS 
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Itiktii 0 ] 14^1 U29B (2 0 0 2. 1 1. 
2 9) 

l ] 

] 

[»]E*jfe] £H 
[«FflFSI*Oj6ll] 

«H«±fcK»te>*bfcMS i x K <fc«U Mli*>^ 
> 1) *£tf*l©y-h«ffi&, SrfflxfcnSiMI S 

iteixfcMS i, & (fcfc'U 0S y <i) ££tr!&2 
[I»*«3 ] WISS 1 hMtt. WIEMS i x R 



SB. 

©i«^ii«y-hMiwpiMi sh 7 y 
±ir, ms i y m (fc£u mii^^t^ru^ y 

^fvo+^feWlSiifcAHjc*. OSy<l) 

BftfEf? 1 <75ffi^rt«)mIf5M S i y m&*sV =>>k&fo£ 
tt!Rloi«rtl:MS i x 91 (fc£U x>i) 
fifc-j-SXat, 

[ft*® 5] glfSMS i x RSr»rti-5iatt, b*J!E3S 

lowtAoMs i y »Jbfc^y a^KtrfcriM-aia 

IMaaKJ:o"CMIB»l©««rt©MS i y K£Bf| 
E*/ f a >K i 5JS $ * 5 Xg b Sr*tf r £ i 1" 

[It*l6] ttGMS i x IJ:C«BMS i x K±9 t> 
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[»*S7l nlMI S Yy>i/*9tmf$L$inZ>%\ 

? &&f&ztiz>& 2 (om%Lft<D% 2 vmm 

±tc, MS i x m (fc*TU Mttf'Xfx'ryRX**}) 

iszmmLx%2<Dm®ftiz.Ms i y k <fc*ru o^ 

y < 1) 

2co^«rtOMS i x K±K&JgK£^H-*Xg£:, 
^S(cJ:oTH5f5^JBK^MIS^2cD^^(OMS i 

lilt 7 lc|S«(D^a|^i£g^Kig*&o 

M<£f£*5lftt&l?]] 

[000 1] 

(DMi&ljfc. #l^nSMI S F7^^tplMI s 
[0 0 0 2] 

m&n&m MosFEToaM^ot, y-h 

5 0 nm^TOy- M^ft5MOSFETt 

OSFET (MISFET) #8EB£tVO*S. 
[0 0 0 3] L*>U hS«<h LT 1«S?>&JS£ 

*>> y-hti©ft*M#nfiMI SFETi piM 

isFETt-e»L<45. tofcfe, #y5/yayy 

- 9CnlM I SFETirplMI SFETK' 

^««aEtrajEfls-rscfc*#iinciib<46. mz % 

0. 5 VJUT«>ftV^L#^ffl[«JESr^-t"Sfc»^tt, 
nSMI SFETOy- htta^ttft^BBSdU. 6e 
VglT, a*L<tt4. 3eV»T*>*M6k p3>MIS 
FET(0y-btt«tJ:H:{t*H»dS4. 6 e VJW±, S 
£L<fi4. 9 e VJK±<0W»iS^Sfc4S. *<0fc 
#>> y-hiSl:n!MI SFETtpSMISFET 



[0 0 0 4] far/M^y^-h^DtXtll nS 
MI SFETt pSMI SFETi:"ey-hm<i^S , l^ 

nlWplMIS 
FET#»jjlS*t5tl«*fftf4iBfc-*©MI SFE 
T (fljitfnfi) ffl<oy-h««tt-»R«rJBrict. ^<7) 
M^MISFET (WfctfpS) d*7fM£tl£® 

T*fl!l#tf)M I S F E T (WTLlipm ffl^y-hUfiiW 

[0 0 0 5] ^Jx.f^, nSMISFET(Dy-hliW 
»fc LX^y^^^it^. pSMISFET(7)^h 

w*>*£\ plMISFETWi«^7^»)Alt 

[0 0 0 6] L*>Lfc#^ A7 = [)A»kiftfoy- 

K % plMI SFETMg«<Dy- MftlMlt^sxf- 

fcfflV*a*»IMH*iffct>, pSMISFETM«« 
oy-M6»IRdS|BStfCL*5 0 Lk*ot, 
fcfarw h^nt^-cii, pSmisfe 

[0 0 0 7] *fc % «3fc&ffi£LT, IMKtflU, 

XK2JtW»flF3tlR3Klf4, nlMISFETtpiM 
I SFETt-ey-h««fl!)ft*H««:**.Sfc»l^ 

V*3ttflM s §B*£tL"C^6. niMISFE 

jiAL, plMI SFET^^y^^yt^ KM 

ia* P tf-va- A-r a c t -c, hImisf 

E T(Dtf— hSU^tt^BISci pSM ISFETW^ 

bmffi^tt*il§3fc£ «r»fc fe-£5 £ o LT^S 0 

[0 00 8] La»Ltt**&, ^y^7^yNKI 

[0 0 0 9] 

[ttlHtftl] »H¥8-1 3 0 2 1 6#&« 
[0 0 10] 

[#StttI»2] 1 5 3 8 04#&ft 

[0011] 

[»fFX»3] ttRf9-2 4 6 2 0 6t£i 
[0 0 12] 

SFET^plMI SFETfCE^CftWWUft 
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id n §»&y P §!w^i**sr'f a-vaA-t-a d i IC «fc 9 . 

nfMI SFETiplMI SFETi ~Qtf — hSISW 

[ooi3j **wttv ±E^*«a)it-»u-oisn 

[0 0 14] 

11. SEl<oy-Mfe»Kfc, ffinE£i ©y-M6*R± 
id&rtibtvfcMS i x R (fcfc'L. Mii^^T^S 
tf^y 7T>0*^gft$ftfc&JR7c*. x > 1 ) Sr 
*tf«l»y-h«ii:, SriifcnSMISF?^ 
**4. S&2 0>/-MfeiiRi:. BuEm2<7>y-hlfei^ 
R±ldg9:itlb*tfcMS i y R (fcSU 0Sy<l) £ 
^tfff2wy-hmHi:, SrfllifcpaMl S h?V5? 

to o i 5] *&m\zmz*m#mm<omTSkifmt3.. n 

SMI S h9>^**»J*S*l6J(ll«>««rt©»l 

©•y~nftH«±fttfpS!Mi s h7^?«s 
txz>%2<nm®f*i<om2<Dy- Mfe»R±id % ms i y 

R (fc£U Mllj'>^r>»t^!)y7 i v©'t'i>f. 
»&$tlfc&JR7G*> 0=Sy<l) Sr»*i-6Xet, 
^m©«*l*J«>lfflBMS i y Rfc->y avig^S 
ttSi©ii«rtl:MSixl(«U x>l) 

[0 0 16] ;MB9IKfll*¥Wt£K0ftJt*&l*« n 
SMI s VJi/V**&mf8L£frZ>%y<oW$fr\<n%\ 

»y-hffiiiiso!pSMi s h7>^?«J 
ix5IB2roffi«rtwSB2roy- M6»R.hld. MSi x 
R (fcfc'U Mtt^y^^fySt)^ !i yfxofi*?, 
iliRSftfc&jRTC*. x>l) tr**i"6iai:, flSiH 
»2<0«StSrt<offilSMS i x Rld£*r£*tfcf y 
#JfiBL-C£2tf>Sat£f*3tdMS i y R (fcfcfU 0gy< 

1) Sr»J«-rsiSt» i*»*ii-5. 

[0 0 17] 

[00 18] (**«ftl) HI (a) ~H6 (k) 
14. *HW©miroJllS^ffi»^5M I SFET (MI 

H»ffill. ^W5^->yy-mi?rfflv^MI 

[0019] *t\ 01 (a) id^-J-iSid, >>9=>> 
S«t (*»*£«) 10O*iB«*t, STIK«*?& 



&<OY- hgtffcR (y- hJUKR) 12. SJl50n 
m!t»#P^!J 3&.tfJ?$ 5 0 nmSSfOV 

y =>-/m<t®i 4*»e>*5«Ji«3e«r, *fls«*, cv 

DSffl. !) y ^77^ tfR I E&«£ffl^T7g 

fa >tmm&mi s £f>td. -yy^vg 

fl«A»64a«4 0nnia«©y-h««ill 6 Sr. C 

[0 0 2 0] fcfd. Hi (b) Id^-fl:?!-. 'f^^a 
Att«fcJ:9 y-* • K W kittle! 1 7«r»rti"5. 

u<< ^m$.<Dh-\z.W-& * 0 nmSSiOv/!) tf-W KR (#1 
xli^'^hi'yt'f KR) 1 8 SrJg&-f 5, C<DB$. 
y-x • KWyS^K-z^htLt. n«gR«lw 
lit*. pSSB&ldlltfy ?A&, v>-flvfc 1 x l 0 15 
/cm 2 K-Xtt^tyftALTfc<„ d*Lf> 

*«ld|S|± S tfS fc * W t roT-fc 5„ 
[0 0 2 1] 9:1c:. @ 2 ( c ) ld^-f.fc 5 lc. Sffliftlgt 
I19iLt, 0ijxll*->y =>-^kRSrCVDftlcJ;o 
■C*UW-$. :0->!)ayMSrCMPSfS 

icior^a^-fsci-c. >y=^bRi4&w 

to 0 2 2] fcld. H2 (d) td^-TJ; 5 tr % flx.rf« 
ef?«rfflv>T. v-y aytftll 4*ira*6iS:Rl 9C» 

ayfft;Ri6t. ->y =>>-Ri 3<Dffi$m«*T- 
v^ft««rfflv^r, ^5-y-hr-fc5^y ->y =>r 

13 Sr. ■MtelWl 9&t*y-hflMRl 6C#LT 
il^Wl-^-f^o 
[0 0 2 3] fcld. 13 (e) Id^f! 5 Id, 

JS6H5IC. y-hi(6ig:R2 0Sr»^i-5. y-Hft«R2 
oicii. tdjx.ilv'y nvstsi otlMM:t5iti?# 
tnfc^y avKflsR&ffl^sctas-crts. r 

-> y =i v ^bRross S: mm rf 9 id ,t o x ^ 6 \z 
»kLfc*6»RSr, y-hteSR2 0 t LTffl^Tti 
fc\ £!TliiE'<a«k9lc. ffiK«frRSry-h 

WKR2 0KfflV^TbiV\ 
[0 0 2 4] -7'-hit6^R2 0ldfflV^itiKm(*RlC 

^ARftRfi. WZ.ti, Hf C I 4 tNH 3 Srffl^tC 
VDfe. tttlSWH f Ty^Srffl^fcCVDte. ^^(1/N 
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i>A^7^^A2{k4fcOtt-T-03i^^^— S: 1 0 0 e 
VETF\ 3* L < 5 0 e VKTfc-f 5 d £ L 

y = :/»S^*'*y*tt*#*^&tf J: 5 left 0, ^ 

0) * 7 * p V— & 6 tz $> X fe 6 o 
[0 0 2 5] ftl^ 03(f) fc»r«fc5KU 

yvyfe, cvDtt^>iiStft^fflv^, 
>m (wl) 2i^li:«t5o z<d*>?xt> 
R2itf)RJ?l2, »KR£3;KSfc^ttftv^ 
i-5J:5fta*fcJ:9. lOnmlS^m^^^ 5 

/<y *S*lfc# V^y^tt^O**/^*— * 1 0 0 e 
V«T, If KliSOe VfiJITK-f 5 r <h t 

10 0 2 6] 0 4 (g) 51-. **v9 

2 2S:±lB^*riE+5. ^'J = v«2 2<oBt«»i, 4>ft 

ft. i/y*>m2 2<omm±, ssifc-ts^ftastJ: 

V). 3 0 nma««Tfc-f *:ii:#a*LV\, * 

y^xfy||2 ioMig^p,^y3yi2 2<omA 
XS*-COlB (£«0>tti£X&«) li, SffiSr^aicBB 

S«S:«l»i-5wti5a*U\ ^>^ryl2 1 t 
i/y=tym2 2kv>m\z&m&ft&'tZ>t. &<oi/9V 

[00 2 7]fc 14 (h) <DJLmc&ft1-Z> 0 ft 
*J, HI 4 (h) rt><bte, BW|fi|^ottfllttniMI S 
FETMS«, tfflUpiMISFETWSUtt 

5 (»«*>Bt>n<8) o *istii, yy^?7^s 

«f«rffiv*-C* pfMl SFETfiB«co^dSHPUfcu^ 
* h 2 3^^-y$:Mt5o 

[0 0 2 8] 05 (i) 

23£:-^*^£U Io^y^rV|g2 1$:x 7 fy 
^h^^-tlt, '>U^yl2 20K7'rx. 7 5 1 y 
^£fT?^i:T, plMISFET««^->!)3y82 

yf-^ySfiftv*. 



[0 0 2 9] RtC, 0 5 ( j ) (C^-T «fc 9 fc, 1/^ h 

2 3*#*»«fti?-?i**-r5. w(7>«Ft, y-h&st 

R2 0li^>/^TVR2 HcSbnrv>Sfci6, Wft 

«aftiftiBSixftv^-e+tf. 

■c, 5 o ot-6 o ot:ss^a*"CfRtoas:tT9. c 

COSR^aiCct 0, nSMISFET«(0^y^ry 
R2 1 355^11 nyS2 2 fcK£LT, ^^fV'>!) 
KK (WS i x R) 2 4#flM£ft£ a 

[0030] iiEJRdaai-ioTJKrtSixs^^^x 

>">yiM KR2 4<DK»*sffi-^5t, R^KJzo 
y^fy^yt-r KR2 4jfts»ASixTL* o&Z 
n*s*>a. l*:#o-c, *y^f^>!) f-w KR2 4 

<£>RJ?ri^ a*l<tt2 0nm£JlT, cfc^Sf L<l*l 
0 nmglTtft**?^ ^ym>B2 1i'>!)3 

>R2 2©Bi*srR3et-c*5< r. ttm*. LV\ 
[0031] t-fc, jfcftafci3v^rKffitft^ofc*3W 

(D^y 3>I2 2 ##£+5 :©*««)'>5 
^yl2 2$:K7^xyfy^iaotITO«i 

<Di/}) =*ism2 2*mLx&\,^xt>£\<\ 

^f>lg2llt ilBfRteai-lsi^-C^TKjELT^y 
^*x^yiM KR2 4 £ft5 J: 9^, 
l2lW'>!J3yl2 2 «>}R*!iaa«Xt5!R«!.a«fPiB 

[0 0 3 2] ^y^^fWlit^ KR (WS i 

x R) 24tC*3ttS^y n^Offl^lt (VjayffR 
OJt*) ^^fyv'yt^ KR2 4(c*5tt5^ 

feasor t#a* tv\, -rft*>*>. x>i-e*>5::i:# 
&st<o2WJ>±xhzzk (x^2) #a*u*. 

[0 0 3 3] UclC, 06 (k) \C7jk-t£.?\Z s ZlsfT, 
7^12 5!:, ^^y^y Vi/ft^^liCVDfeftifffl 

y^ryi/yt^ KR2 4M^v^fyi2 so 

CMPSrfT9o ^.niCi:^ , nSMISFETf^y 

- hfflWCft^y^fyv!)^ KR2 4^U?^> 
^7^12 5^ pSMISFETS«|:ii^>^ 

x>-R2 iM^y^^fyi2 *ti**na*a 

[0 0 3 4] W±(OJ: nSMI SFETfli 

y-hmffioftTJi (y-h»&R2oic«i-ssu») 

tf^y^^yf>f KR2 4-efc9, pSmisf 
ET-Cliy-hSffioaTS (y-MftWR2 0lc»t 
5S&#) d^y^r>!2 ix*feStattS!Mi SFE 
T (CM I SFET) aq#e>;»x5o 

[00 3 5] B7lt WSi x I (St^ttWS i y R) 
0-C^5o 0l-^-fJ:5l-, x = 0<£Mg<£\ -Tftb^^ 



y?XT>m (wr) (D®&\a*. tt*B»ra:4. 7- 

4. 9e VSft-C*>5 0 tt*BB»A s «S:»oTt^O 
[0 0 3 6] ^^f>'>!)t>f KM (WSi x i) 

4. 6eVa*«Tt4S. r-CKfc^fciSK:, nl 
MI SFET^>y-htBffOtt»BB*f4 4. 6eV«T 

i:t5:^ii*L^ 0 ifcisot, x> l 

T\ nSM I SFET©y-hSftfcigLfc*>^;*T 

KR0>tt*Mfc*S4. 6eV8»ttTt45. 
LfctfoT. x ^ 2 <b1-^C^-e, nlMISFETO 
y- HSi:J:!)lLfc^y^T^>yt>f KKtfft 

[0 0 3 7] fej8 % ±5fiLfc3HS««^tt, plMIS 

?ET<oV-VWm<n§n : m\z.**r* s r*m (WR) 
2 1*ffll*fc#* ^>^fyl2 l<Dftt>Q\Z#y? 
^rvyt^ KR (WS i y R) Srffiv^cirfcprtB-t? 

pSMI S FETOy- KS«Ott»§S»tt4. 6eV 
«±fc1-*ci:asS£U\ H7*>fet>^5 J:5«c y 
<l£-t-5rtT\ 4. 6 e VSSUiL±(Oti:»@i»^^r 
pSMI S FET£>y- hgffilCjgLfc^V^X 
Ti^>y 1^ KRtf»fe*l5. Lfc#ot, plMIS 

FET^y-maicn, ^^ryi (y = oic*t 
IS) ©fife, ^/xfyy^ kr (o< y < i tc*t 

[oo38iaJ:wj:5ic, £*ttf, ni 

MI SFETWpiMI SFET^tL^tV^y- hS 
ffi^tt^M^^§igfbi-5C<t(Cj:D, nlMISFE 
TblMI S FET-tix-PiX(OL*V^ffl[«EE*iajE{k 

[0039] *fc % **it«Ricj:iitf, v-v&mm 

T\ y— hiffeSR^fSjBft^flfixfcM I SFET^l 

[0040] *fc, ^y^ryfi, y-Mfe&R (* 
t'>!)3>Bftii (s i o 2 R) ^>y=2>»a{kR 

(SiONi) ) +ldtt»LH^fc», 



1$[P}2 003-258121 

- Mft»R(D««tt^ffiifcM I S F E T £#5 d^d* 

[0 0 4 1] ±3£LfcB6 (k) WIItMt 

5±Jf{!i<£>*>y*7 1 >'R2 5tt, ±i:Lty-Mfii 

[0 04 2] *fc % E9 6 (k) 0>IStc*5V*t\ 
*/HRS:5 nmSSffiJl, ^cotgT* >y*r >R2 

[0043] *fc, 125 (j) <&igicj3i*Tl!M&3-e 

iS^fci*, 06 (k) «DIStcioV^T^>^xr>R2 

*j©5/y ^^R2 2^y^fyi2 5 ktKfcZit 
t^y^f^yt>f KRlCLTt><fcl\, i&VMi, ^ 
* vR&tf ^RfkRoflimtt^&ftft^ y7^ 
^MLfcfl^y^r>l2 5fc»diU ^<7> 

RJ&StfT^vi/yiM' KRlc Ltfc<tv\ 
[0 0 4 4] s&k, ±iSLfeHl6jgfl8-ett, pSmi 

SFET^ Hi^ftTiS:^^^7yi2 1 t 
U nlMI SFET©^Mg(DtTI$:^y^ 
f^yt^KI»2 4tLfc^ p®MISFET(7)y 

- hWf^fcTJIfc^y :/x^R£ U nlMISFE 
Toy- hSS^iTI^y/ryv'yt^ KRt L 

*fc, *y^f^y*>f KRtov^tt), I27i:|63^ 
©WttSr«i-wi:^e>, -^W^s^ff. nlMlSF 
ET©y-h«ffco^TttMoSi x R (x>l, «fc 
9 2*Kttx^2) 4: s piMISFET^y-H 
HKo^TteMo Si y I (0^y<l) SrSfflf*^ 

[0045] (mmmm2) ms ( a ) -no (n 

[0 0 4 6] $i\ B8 (a) fc«1-J;5l:: % *?5MB 

lOOiC, ^y=^«fcRl0 2«r»j*-f5. fti* 
T\ ^ya>ttfkRl0 2±t. ^ B a B «>^>glO 
3£ita-f5 0 

[0 0 4 7] fctC, H8 (b) fc«i-i5t. Ml'/ 

!)3^«io3t**tti^^u ^s-y-h« 

**L5R* (nMOS®«) tdteAs 4 " * > & >f v 
SAU pIMI S I* 5 jh,SSH« (p 



(15) 



(16) 
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looot, syxDtiM&m&ifo-fzkizxvx, y 
[0 04 8] ftc us ( c ) ic^-r «t 9 {-> s/ y a V 

MfcR 1 0 6 RTfis 9 ^ >gtffc;R 1 0 7 

Ml0 7^to ft^T, nMOSSiMP^t 

y^>ftyaAt, pMos^wa2B + 

>aA-T5 0 £<blc, 9 5 or, 1 0 
[0 0 4 9] fcfc, H9 (d) tC^i-Jl^tC, JMUfftft 

Ri 0 9fr£ififc*Srt-5. toft, fk¥tt««ftWS 
(CMP) ^«toT«Wtt»«l 0 9Sr5paftU 

S^y^ygi o 3 03e®£g£tj£-£5 0 
[0 0 5 0] Scld, [3 9 (e) |C«1-J:5«C, 

Mygi0 3^iU £6>fcf!J =i>»{bRl 0 2 
So ^ttlCiO, *>y nylSi o o&tf^y 

[0 0 5 1 ] 09(f) 5 /7Xv 

g^bftic^ »«)is«»t, y-bteitRi 10a 
r»i^>y 3^WftJi*r»*-#-6. 

[0 0 5 2] 010 (g) KS-fJ; 5 CVD 

ftfcJ:!!K iffilc^y^ryv'yt^ KR (ws i x 
R) 1 l l£«MB1-6 0 y-^^tim ^J^tfv 

W (CO) 6 Rtf S i H 4 £fflV^S 0 Sbfc* CMPft 

iaot, fffxr^i/viM kri i i£¥*a{tL 

[0 0 5 3] 010 (h) &j5iR 

Ht^y^fyl (wR) i i 2^^®(citar 

5 0 Sfcfc* PMOS«iSK^y^rVlll2 

[0 0 5 4] 010 ( i ) fcfls-f «fc 5 IC* 0iJx.ll 

^r>'>ytV KRl 1 1 tos i &*^jrx7>m 
1 l 2WlctttH£ix*. pMOS««m 

nMosano^y^T^yt^ kri i un 
s iR*#«v**v^y^i/y-j->f KRi i 3ds»rt 
Sof:^y/^fyil l 2Sr»*i" 
010 (i) bfta. 

[0 0 5 5] Z.<D£o\ZLX, nMOSh7>'^^ 

9*4 KRl 1 1 Srfflv\ P MOSF7>^^oy- 
h««tcf±«»tt»ctt*BB»o»ii^^^rv^y* 
-f KRl 1 3«rffll*fcCMOS N7>"^#ti5:i: 

[0056] 010 (i) (OjRftaxSoaiftSrR^a 
fc*fc. 01 1 te^+J: 5fcM I S^t^'^^TO 



fc»iivy3ys«2oo±i:, y-h^R2 0 2 

Sr^fiK-fSo Rl^T, y-H6»R2 0 2±^, 
^f>">!/t^ KR2 0 3 1 0 nm) i£S U * 

<btc?>;/*x :/$/!J *4 KR2 0 3_k(c? 
12 0 4 0?£4 0nm) Srig^-fSo Rv*T, 

KR2 0 3Rtf?^yxT>m2 0 4$: 

#ffifi;*"C4 50-6 ootoasteH-ejRfeasrft 

V\ ^y^f>->yf>f KJg2 0 3^S 14:^^^ 

^fyi2 0 4icj:orttttjt5 0 ^c, *mtmm 

5fcLT\ 01 1 fc*Lfc«fc 5fcM I S* + »^*fcfl2 

[0 0 5 7] 01 2f*. r©«t 5fcLTfftKLfcMI S 

5 0 (a) % (b) , (c) RXf (d) It, 

tliMM$r4 5 0t, 5 0 0TC, 5 5 0tM6 0 

12 0 3W>^ryl2 0 4 0>R«*ig«:*r-rs 

[0 0 5 81 4 5 Ot-CjRaaSrtTofcRJi 

»3tSr#1-5MI S^^^^^<7>C-Vl#tttt, 
^x^yiM' KR<o*.g«itSr#-r6M I S*^/^> 
^ © C - Vfttt t -St 5 - t iSb^o t D tit, & 
«!fJIft*#5 0 5 5 0 Ot^itJlJDt-^ 

ICLfc*oTC-V«Ftttt^[6|(i:v/7 hU 6 0 0t 

^S^fcifi, ^y^TyI(Oll«Mtt6Mis 
'MMH-a^y =»vos^jfj!joL, 6oot:mso^s 

y^^ KRi: y-MS««fc©JHBiE«-ett, 

r^i/y^-Y KRA^v^^^^R^a^-cisv^ifiiw 

[0 0 5 9] fc*5, **R»«fc*iV^Tt, ^y^r 
>*>9*M KR (WS i x R*v*ttws i y R) |c*m 

R^LfcH7 tia«-C*>5 0 LfctfoT, nlMIS 
FETO^^r>->y^ KR (WS i x I) V 
(1, x>ia*L<ttx^2t3i5J:5ic-t5 0 -Tftfc 
^^r>'>yf^ KR (ws i x R) nil: 
ovarii, x> 1SI L<fixS2i:45J:5fc-r5. 
^fc, p^M I S FETco^^i/^x>^y ih-f KR 
(WS i y R) -Cte, y < 1 fcft£«fc5IC-f£o 



(17) 
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tyyxr-ls^WJ m (WSiyB) 11 3K 
ov^Tii, y < l i 45 J: 5 £1-3. Hi lfttf 

Hi 2-C*Lfc|**A>e>fc*>*»5 J: 
i:J:oTtt>y^f>'/yf-{ Kil 1 l^Hfltt^ 

R (WS iy R> 0<y<l) 11 3^DC^>^ 

[0060] &±<d£?\z. ^mmmm^xtits. n g? 

MI S F E T&I/pSM I S F ETitl^tKD?— 

1-6Cias*Tffi£ft£ 0 

[0 0 6 1 ] tfc, *l8ttHB1IBlc iixtf . y~h»fe»R 
^ri^yiH' KR*rlfc*Lftv*fc*, f^glo 

ryv/Pt^ KBt+£5F*M(M:-f*^ttA1-6c:t** 

mi sFETtf^tH-act^ftirfta. 
[0 0 6 2] *HiK»lB-ew:, 9 9 
WKIinoy-^^ 0£R/H#*) £ LtW 

(CO) 6 fttfS i H 4 SrfflV^^, W<Dy-X#X\C 
HWF 6 *v>liWC l 6 Sr. Si 0>y— *;tfxfcW:S i 
h 2 c 1 2 , s i c 1 4 *v*tts i f 4 zm^^zzkh 

[0 0 6 3] *fc, *H«i»«ik:*5v^-c, 
isV*M KK 1 1 l+lcy > (P) gfcvHit* (As) 

t\> As *1MT*-fr5»&fc:ti\ P^y^^^lt 
#Jx.tfAsH 3 «rfflv\h,tf«fcv\, ^^^V^y-^ 
KW: P^A s »©^«»^ti*5 c 1 ?|fitt 

[0 0 6 4] ifc % ^y^xf^y 

WKilllfcjy^^i (&JSR) 112fcE 

CPt, Pd, Ni, Co> W, Mo, S bXUB i (O 
'>4< t t>-oSr*#1-S4«Bt*fflv>3r fc*pTt|-C 

[0 0 6 5] S&fc, *H»flgT-fi, niMI SFE 
T^y- ht«l:»^ry->yt^ KRlll 

kri i 3«:fflv*fc#, :jifj(7)^y^fyi/y 
*-f KR©ftfc 9 fc* y KIKrfflv^t 



ys/yir>f kk 1 1 loft^^^y yr^^y *w k 
ct*sprfig-efcSo Mooy-^^icii, Mo (c 

O) 6 , Mo F 6 ^^MoC 1 6 SrfflV^wiiSpIffi 
"CfcSo S i (Oy- *#*l;ite v S i H 4 , S i H 2 C 

\ 2 s s i c 1 4 *v^s i f 4 im^zztt^mv 
hho tit. ^yyrv^yt^ krko^-c^ H7 

kmm<DVf&Z?F-f~kfrCD. -f&#)\cM?Lti. n^M 
I SFET^- hmffil-OV^TIiMo Si x i (x > 
1, «fc9SSL<ttx^ 2) Sr, piMISFETlOy 
— httlteO^TttMo Siyl (OSy < 1) 

[0 0 6 6] *3SW<0**»«IS:RWU*iA^ 4c 

«Wf4±E**»tt£R^Sii3t<D-Cf±4<, -toft 
B«r»Rt4v^HrtK:*v^r«**»tr»lfci-5c 

[0 0 6 7] 

[0i] *»w^i<7>^ji?Bffi(c«6^»^isa^S! 

[0 2] *3SW^l^lU6^1Slc«S^a|(*:^a^» 

[0 3] *«R(OjBi(OXjfe«ttlcffi3^9«SB^S 

[0 4] **W^io||jSfi^lBlc«S^a|(*:3£BwK 
iiXS^cov^T^(O-aJS:^Lfc»f®0-C^5o 
[0 5] **MO»lo||16»»jcfilSi|£at{*:§gBco» 

[0 6] *«W^S(Sia>*lfe«»^«S*»#i6fi(0» 

[0 7] WS i x fl| i y R) fcfctfSxtt 

[0 8] *J8W<0»2©||lfi»<Blc«5^»*««col[ 
i&XSJi:ou^-c*o>-SBS:*LfcWrffiBt?*>5. 

[09] *xm<o$&2(DnMMmtftz*m#mm<nm 

[010] *«W^2coHJ6Jg<iir^5#^fls:igHo 
«3&X6fco^T*<&-tt**LfcKffiB^fc5 0 

[011] *%w<Dt82<DnmMm\z&*)^ %k$m<o% 

Lfc0-efc5 o 



(18) 



^2 0 0 3-2 5 8 1 2 1 



[Hi 2] mi ifc*Lfc±5fc*#fc*ri-5Mi s* 

10, loo, 2 o o— >y = :/£« 

11, 101, 2 0 1 

1 2, 2 0, 1 1 0, 2 0 2-y-HftgJR 

13,1 o 3-£*Sfi$/y ^Vjg| 
14,10 6-5/ !> ^>-g{fc^ 

i s-i^fyi/ayltMW 



i 7-y~* • vtfcttJi 

1 8-5/!>*>f KB 

19,10 9-jimiftiui 

2 1, 2 5, 1 1 2, 2 0 
2 2—5/9 

2 3- h 

24, 111, 1 1 3, 2 0 3- -^^r^y D"-f 

m 

1 0 2, 1 0 7-S/JJ =«:/iWkR 
1 0 5, 1 0 8-ttftJI 



7p> h'*— 

F*— 4M104 AA01 BB01 BB04 BB05 BB06 
BB07 BB16 BB18 BB20 BB26 
BB28 BB38 BB40 CC05 DD03 
DD37 DD43 DD45 DD78 DD83 
DD84 DD91 EE03 EE09 EE 16 
EE17 FF13 FF18 GG08 GG09 
GG10 GG14 HH16 
5F048 AA07 AA09 AC03 BA01 BB01 
BB04 BB08 BB09 BB10 BB11 
BB12 BB13 BB14 BB18 BC06 
BD04 BF06 BG13 BG14 DA27 



